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Abstract
Although some studies have determined a positive
relationship between participation in a wellness program and
job performance, no research had focused specifically on the
older employee.

In the next 10 to 15 years, companies will

be retaining and recruiting older workers.

Therefore, the

purpose of this descriptive, retrospective study was to
examine the effects of elder employee participation in a
wellness program that includes aerobic activity.

The Neuman

Systems Model was used as the theoretical framework to guide
this study.

The sample (N = 30) consisted of blue-collar

workers, age 50 years or older, who were randomly selected
using a table of random numbers from a computer printout of
an industry located in Mississippi.

Benson's Computation

Form was used to compile data reflecting employees'
productivity, absenteeism, medical costs, and wellness
program records.

A two-tailed t test was used for

statistical analysis with significance at the .05 level.
The null hypotheses were
Ho^:

There will be no difference in productivity rates

of employees who participate in a wellness program and
employees who do not participate in a wellness program.

Vll

HOg:

There will be no difference in medical costs of

employees who participate in a wellness program and
employees who do not participate in a wellness program.
Ho^:

There will be no difference in absenteeism in

employees who participate in a wellness program and
employees who do not participate in a wellness program.
Findings indicated that there was no significant
difference in productivity [t (30) = 1.03, p = .31] and
medical costs [t (30) = .90, p = .38] between wellness and
nonwellness program participants.

However, there was a

significant difference in absenteeism [t (30) = -2.70,
p = .01] with wellness program participants having a lower
rate of absenteeism than nonwellness program participants.
Implications reflect the need for increased productivity,
decreased absenteeism, and lower medical costs by industry
through promotion of wellness programs, thereby having
healthier, more productive employees.

The findings of this

study suggest that more research is needed to gain greater
insight into the needs of workers participating in wellness
programs as related to productivity, absenteeism, and
medical c o sts.
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Chapter I
The Research Problem
Introduction to the Problem
In the next 10 to 15 years, companies will be
retraining or recruiting older workers.

One estimation is

that the number of workers over age 65 will increase from 3
million in 1980 to 5 million in 2010 (Agnew,

1989).

This

prediction may be the catalyst necessary to promote wellness
programs in industrial settings to ensure a healthy, aging
work force, thus increasing productivity, decreasing
absenteeism, and reducing medical costs.

Although some

studies have determined a positive relationship between
participation in a wellness program and job performance, no
research had focused specifically on the older employee.
Therefore, this research explored the impact of a physical
fitness program on the variables of productivity, cost
containment, and medical costs in the blue-collar employee
age 50 years and up.
According to a survey of the Chief Executive Officers
of Fortune 500 companies, the top two concerns for the next
decade are cost containment and productivity (McComas,
1986).

Absenteeism is one of the highest cost-containment
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issues facing big business today (Chenoweth,

1988).

Meisenheimer (1989) determined that 4.3 million workers had
at least one absence from their job during an average week.
This results in a company loss of 106.1 million work hours
per week.

Another cost-containment concern is health care

expenditures.

In 1989 the United States had the highest

health care costs in the world, totalling 11.5% of the Gross
National Product (GNP).

This figure rose from 6% in 1965

and is expected to rise to 15% by the year 2000 (McGovern,
1990).

Another major concern to American industry which is

related to cost containment is low productivity, reflected
in decreased quality and quantity (Shephard,

1987).

Costs

related to absenteeism, health care, and decreased
productivity are continuing to rise to as high as 25% of
some companies' total payrolls (Horowitz,

1986).

As a result of the focus on cost containment and
productivity,

industry has become increasingly aware of

wellness promotion programs which impact productivity and
improve worker fitness (Rudman, 1987).

A report by Shephard

(1987) recognized the economic benefits of fitness programs,
including improved quality and quantity of production,
decreased absenteeism, and reduced health care costs.
The aging work force and their physical fitness have
been identified as the factors that most affect the workers*
ability to perform manual labor (Brown & Cundiff, 1988).
Yet, the aging working class has been one of the most
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neglected populations in physical fitness programs.

The

aging worker has a functional loss of aerobic power of 10%
every decade during the period from 25 to 65 years.

In

addition, muscle strength is usually reduced 18 to 20% by 65
years of age.

The aging worker with low muscle strength and

low aerobic power may be forced to look for a job with lower
physical demands because of a reduction in physical work
capacity.

Advancing age is considered to have an impact on

decreasing job performance, increased absenteeism, and
increased medical costs related to the functional and
physiological effects of the aging individual (Brown &
Cundiff,

1988).

Previous research has indicated a positive association
between above average job performance and exercise
participation and a negative association between poor job
performance and decreased exercise participation (Bernacki &
Baun,

1984).

Further findings indicated that increasing

levels of exercise adherence by employees had a positive
influence on job performance.

These findings are supported

by Cox, Shephard, and Corey (1981) and Shephard (1987) who
determined that employees who exercised had decreased
absenteeism due to illness and decreased need for medical
care, resulting in a reduction in health care costs and
possibly a more productive employee.

Thus, a supposition

based on these conclusions suggests that the older
population participating in exercise regularly may
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experience an improvement in cognitive function, reaction
time, level of anxiety, and level of depression (Neiman,
1986).

Previous research had focused on the positive impact

of fitness (Bernacki & Baun, 1984; Oden, Crouse, & Reynolds,
1989), the negative impact of aging in industry, and the
need for physical fitness (Brown & Cundiff,

1988).

Research

explored the link between these variables and established
the positive influence of participation in a wellness
program on the aging worker's level of productivity (Brown &
Cundiff,

1988).

McGovern (1990) proposed the establishment of programs
that include health promotion as primary prevention to
favorably affect health and economic outcomes.

Currently,

wellness programs have been confronted with cutbacks and
reductions due to reduced company budgets related to a tight
economy.

Few businesses can afford to sponsor wellness

programs for their employees with only a theoretical hope of
reaping a return on their investment.

Even the most

generous employer must consider future cost controls.
Employers need research evidence that wellness programs are
cost effective.

Research data which support the theory that

wellness programs contribute to cost containment, increased
productivity, and decreased medical costs will certainly
provide an incentive to promote rather than reduce programs.
No studies specific to the aging blue-collar worker and
the effects of wellness programs were found.

Therefore, the

5
purpose of this study was to determine the effects of a
wellness program on productivity, medical costs, and
absenteeism in the elderly blue-collar worker.
Significance to Nursing
Conserving health and preventing disease in the work
force are within the realm of a nurse clinician employed in
occupational health.

The goal of this primary care

practitioner is to promote health--not only in the younger
but also in the elderly worker.

Implementing and monitoring

the multiple effects of wellness programs represent the most
challenging aspects for nurse clinicians working in this
role.

The nurse clinician must use a theoretical research-

based intervention of preventive health as a tool to a
healthier work force.

Assessment by the nurse clinician and

referral to participation in a wellness program are
considered primary interventions and prevention of stressors
from penetrating the normal line of defense.

Utilizing

theory-based nursing interventions of the Neuman Systems
Model, the nurse clinician can intervene at any point at
which a stressor is suspected or identified.

Nursing

interventions are directed at preventing stressors, thereby
maintaining, attaining, or regaining a state of wellness.
Accurate studies utilizing the research process provide
the nurse clinician with documentation, specific to company
resources, that will influence management decisions
regarding wellness programs for implementation.

Nurse
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clinicians who are occupational health nurses need to
support, implement, and direct employee participation to
convince the company to offer employees health fitness
programs.

Providing the results of research studies to

other occupational health nurses regarding the positive
effects of wellness programs as a cost-containment feature
is the responsibility of the nurse researcher.
Theoretical Framework
The Neuman Systems Model (Tomey, 1989) served as the
theoretical framework for this study.

The holistic systems

model consists of four metaparadigm concepts and the
interaction of person, environment, health, and nursing.
The model focuses on the individual and reactions to
stressors.

Individuals are viewed as composites of

physiological, psychological, developmental, sociocultural,
and spiritual variables, which are open systems in dynamic
interaction with their environment.

Any stressors in the

internal or external environment are potentially capable of
causing disequilibrium in the individual, resulting in
illness.

Interventions are directed toward holistic nursing

or treating the person as a whole, with prevention as the
goal.
A flexible line of defense surrounds the normal line of
defense as a protective mechanism against stressors
(Fawcett,

1984).

Prevention as intervention determines the
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nursing action and interaction with the client, utilizing
primary prevention before a reaction to stressors has
occurred.

Secondary prevention consists of treating

symptoms after a reaction to stressors has occurred, and
tertiary prevention involves maintenance of optimal wellness
following treatment.
The concepts of the Neuman Systems Model were applied
to this research.

Within the framework of this study,

person was represented by the aging blue-collar employees in
the industrial work force.

The concept of environment

within this study was the line production in the selected
industrial setting.

Health was viewed in terms of wellness

and fitness of the employee.

A constant stressor within the

environment was the demand for a specific level of
productivity.

This ever-present threat was assumed to

penetrate the w orkers' normal line of defense and result in
physical/mental illness, thus impacting the rates of medical
costs, absenteeism, and productivity.
Appropriate nursing assessment by the nurse clinician
in occupational health and referral to wellness programs
were primary interventions for the worker employed in
industry.

Wellness programs strengthened lines of defense

in the employee and prevented stressors from penetrating the
person's normal line of defense, impacting increased
productivity, decreased medical costs, and decreased
absenteeism.

Careful assessment of each employee
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necessitated programs that assisted the worker in attaining,
maintaining, and regaining a maximum level of wellness,
thereby increasing productivity and decreasing absenteeism
and medical costs.

Utilization of the Neuman Systems Model

for this study linked directly with the primary intervention
of preventing stressors from penetrating the normal line of
defense and before a reaction had occurred, thus promoting a
healthier employee.

The nurse clinician in occupational

health at the selected industry utilized the Neuman Systems
Model by supporting employee participation in wellness
programs.
Assumptions
The assumptions of this study were:
1.

The person constantly is in reciprocal action with

the environment and adapts to stressors in the environment
(Chinn & Jacobs,
2.

Persons respond according to the normal lines of

defense (Tomey,
3.

1989).

1989).

Primary prevention and intervention are

strengthening the person's flexible line of defense, thereby
contributing to the employee's ability to resist stressors
(Ross & Helmer,
4.

1989).

Productivity is measurable and affected by

stressors.
5.

A wellness program can impact productivity,

absenteeism, and medical costs.
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6.

The variables of the study could be measured.

7.

The nurse clinician needs to promote behaviors that

influence wellness.
Purpose of the Study
The purpose of this study was to examine the effects of
a wellness program on elderly blue-collar employees*
productivity, absenteeism, and medical costs.

This research

is useful to the industrial population which is concerned
with the need to manage cost containment by increasing
productivity, decreasing absenteeism, and decreasing health
care costs in the working population.

Interventions for

conserving health, preventing disease, and promoting optimal
wellness to serve as a cost containment feature can then be
planned.
Statement of the Problem
The problem explored was to compare the variables of
productivity, absenteeism, and medical costs in blue-collar
employees above 50 years of age who participated in a
company-sponsored wellness program with employees who did
not participate in a wellness program.
Research Hypotheses
The following hypotheses were generated:
Ha^:

Employees who participate in a wellness program

will have a higher level of productivity than employees who
do not participate in a wellness program.
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Ha^:

Employees who participate in a wellness program

will have a lower rate of medical costs than employees who
do not participate in a wellness program.
Ha^:

Employees who participate in a wellness program

will have a lower rate of absenteeism than employees who do
not participate in a wellness program.
Definition of Terms
For the purpose of this study, terms were defined as
follows :
Employees :
(Landau,

1980).

One who works for another for a salary
Operational Definition;

Men and women aged

50 years or older who worked full-time at an industry in
North Mississippi during a 6-month period of time in 1990.
Participation:
(Landau, 1980).

To take part or have a share in common

Operational Definition:

Independent

actions of employees to seek the services of the company
wellness program at the industrial setting of the study.
Nonparticipation ;
in common (Landau,

Not taking a part or having a share

1980) .

Operational Definition:

Employees who did not participate in any wellness program at
the site of the study.
Wellness program;
course of proceedings
Definition:

A prearranged, proposed, or desired
(Landau,

1980).

Operational

A program that included aerobic exercise eight

times monthly in an industrial setting.
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Productivity:

Producing or tending to produce for

profits or increase in quantity or value (Landau,
Operational Definition:

1980).

The percentage of workload as

accomplished by each member of the study population as
determined by studies of production engineers at the
industry involved in this study using time and motion
formula for efficiency percentile.

Efficiency percentile

equals 100% of productivity as determined by computer
reports.
Absenteeism:

One who is absent, temporarily away, as

from a job, not present, the period of being away (Landau,
1980).

Operational Definition:

due to illness.

The days or hours missed

Vacation, holidays, layoffs, and lack of

work were not counted as absenteeism as determined by
computer absenteeism reports.
Medical costs :

The expense for medical care.

Operational Definition:

The amount of money spent on health

care related to illness or injury, job related and non-job
related, as determined by computer reports.

Chapter II
Review of Literature
A review of literature indicated that no research had
examined the relationship between the aging blue-collar
worker, productivity, absenteeism, medical costs, and
wellness program participation, which included aerobic
exercise, compared to elder blue-collar employees who were
not participating in a wellness program.

Most of the

studies utilized the white-collar worker and contained
subjective findings.

None of the research articles spoke

specifically to the effects of wellness programs related to
the older worker, productivity, absenteeism, and health care
costs.

This selected review of literature addressed the

effects of wellness programs on productivity, absenteeism,
and medical costs of employees and the effects of aerobic
activity relating to the aging person.
Effects of Fitness on Absenteeism
and Productivity
Two studies were reviewed which examined the effects of
fitness on absenteeism and productivity.
Vernof's

Pender, Smith, and

(1987) study of Signature Corporation's

clerical/operations nonmanagerial employees, and Cox,
12
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Shephard, and Cory (1981) studied the influence of an
employee fitness program upon fitness, productivity, and
absenteeism in two insurance companies' employees.
research by Pender et al.

The

(1987) was a comparative study to

determine if the employees who participated in a fitness
program would show a decrease in absenteeism, higher
productivity, less job related strain, and lower anxiety
than nonparticipants and to examine the relationship between
the variables.

To participate, the employees had to be

included in the computerized work management system, willing
to complete the data collection instrument at intervals, and
maintain accurate records of fitness participation.
Mean age for participants in this study was 30.1 years
of age for fitness center members and 34.7 years of age for
nonmembers.

Data were gathered for a 10-month period.

Absenteeism data were reported only on work missed due to
illness.

The computerized work management system was

designed by a work management specialist to measure
productivity.

Percentage values of workload were computed

to evaluate productivity.

The State-Trait Anxiety Inventory

(STAI) Form Y-1, which measures level of anxiety in present
circumstances, and Form Y-2, which measures trait anxiety or
differences in anxiety proneness, were administered four
times during the study.

The Index of Job-Related Strain

Questionnaire, with a reliability index determined by the
split half method of 85, was used to measure three sources
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of strain.

Statistical tests used to analyze the data were

Pearson Product Moment Correlation Coefficients and repeated
analysis of variance with significance at p < .05.

At the

start of the study, fitness members' and nonmembers' records
were equal in relation to productivity and absenteeism, but
at the end of the study profiles indicated a significant
difference.

Fitness members exhibited a lower rate of

absence with significance at -.31.

Productivity levels

revealed a higher level of significance at .38 for the
fitness group except for months one and four.

Analysis of

job related strain scores did not reveal any significant
difference.
Pender et al.

(1987) used a sample consisting of young

clerical support employees.

Job assessment of time and

motion aspects were used to determine productivity.

The

current study used blue-collar workers over the age of 50
years in line production jobs, with standardized job
efficiency as determined by company production engineers for
determination of their usual work productivity.

Both

studies indicated the use of computerized data.
Pender et al.

(1987) concluded that employees in the

fitness program experienced an increase in productivity and
lower absenteeism.

The researchers recommended further

research to explore attributed and causal mechanisms
relating to exercise, employee fitness, and productivity.
They further recommended theoretical models which propose
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interrelationships among the factors affecting the
individual, such as lifestyle, personality, physical health,
exercise patterns, psychological well-being, and work
performance/capacity.

Further recommendations include

longitudinal studies of exercisers and nonexercisers.
Similarities to the researcher's study included using
computerized data for productivity and absenteeism records.
Pender et al.

(1987) differed from the researcher's study by

using young clerical support employees with job assessment
of time and motion aspects to determine productivity by a
work specialist, especially for their study.

The proposed

study will use blue-collar workers above age 50 in line
production jobs, with standardized job efficiency as
determined by company production engineers, for
determination of their usual work productivity.
Cox et al.

(1981) conducted a study to examine the

effects of a well-regulated employee fitness program upon
productivity and absenteeism,
physiological fitness.

job satisfaction, and

The experimental study involved two

insurance companies in Canada with one as the test company
and the other as a control group for a 6-month period.

The

sample size (N = 1,858) consisted of both male and female
employees between the ages of 30 and 40 years.
For physiological measurement, subjects were
administered the Standardized Test of Fitness in
Occupational Health, the Canadian Home Fitness Test, the
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Formulae of Durnin and Wormersley, and the Stoelting grip
strength.

Another questionnaire administered was the Job

Description Index that measures job satisfaction.

General

attitudes were measured by simple questionnaires, the
Inventory of Kenyon, the Scale of Taylor, and the Cornell
Medical Inventory.

Significant life events were scored as

projected by Holmes and Rahe.

Data were analyzed using the

t test and chi-square.
The fitness group participated in exercise three times
per week for 30 minutes.

Despite the low intensity program

the majority of the participants showed substantial gains in
fitness.

The general attitudes toward employment

ameliorated, but the job description index did not show any
gains.

Employee turnover was lower in the test company.

Productivity showed 3 to 4% gains in both companies.

The

highest gains were in absenteeism which was reduced by 22%
in the test group.

These two changes had a significant

economic impact upon the test company, with a savings of
$231,000, or 1% of payroll cost per year.

Cox et al.

(1981)

recommended further research to substantiate the gains found
by this study.
Strengths of this study include its use as a reference
in almost all of the studies reviewed.

Another strength was

the comparison of records prior to the study, with records
at the end of the experiment.

Weaknesses may have been the

Hawthorne effect during the study.
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The study compared with this study of examining
productivity and absenteeism of fitness participants and
comparing to nonparticipants* records.

The study differed

in the methods of measuring productivity, using attitudinal
measures,

including turnover rate, and did not measure

medical costs.
Fitness and Productivity
Three studies were reviewed which examined the
relationship between fitness and productivity.

A study by

Oden, Crouse, and Reynolds (1989) included productivity,

job

satisfaction, work related stress, and the influence of an
employee fitness program.

Two separate studies by Rudman in

1987 and 1988 examined the effects of fitness upon
productivity.
Worker productivity,

job satisfaction, work related

stress, and the influence of an employee fitness program
were investigated by Oden et al.

(1989).

The sample

consisted of volunteers (N = 45) from the sedentary bluecollar employees, consisting of 36 females and 9 males,
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to 49 years of age, at the Westinghouse Corporation, divided
into two randomly assigned groups.
The control group was asked to refrain from exercise
beyond normal routine.

Participants in the exercise group

performed aerobic activity a minimum of three times per week
for 24 weeks.

A prestudy baseline established productivity

variables that were not discussed in the study.

Analyses of
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variance were used to determine significance of dependent
variables.

Significant effects were further tested with

Duncan's New Multiple Range tests.

An alpha < .05 was used.

Significance was indicated in the exercise group's oxygen
uptake and in reduction of body fat.

Other factors such as

stress and productivity measures indicated a positive
direction, but no statistical significance was shown.

One

significant difference in the exercisers to nonexercisers
was increased capabilities in work capacity.
During the study the groups were confronted with a
sudden workload increase.

The exercise group handled the

increase easily, while the nonexercise group adjusted to the
increase but were not able to reach the level of the
productivity of the exercise group.
Oden et al.

(1989) concluded that worker productivity

showed positive trends but did not result in statistical
significance.

Recommendations included further research,

with a fixed workload, over a longer time frame to determine
the effects of aerobic activity on production, increased
investment in employee fitness programs involving bluecollar workers, and studies which measured productivity
objectively in order to determine the relationship between
employee fitness and productivity.

The recommendations and

implications were goals for this current research.
Similarities of these studies include a focus on the
variables of productivity and effects of fitness in blue-
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collar workers.

However, while Oden et al.

(1989) used a

sample of sedentary employees who were volunteers and aware
of being in the study, this current study used direct labor
employees who were studied retrospectively.
The effects of an on-site health and fitness program
within the social dynamics of a corporate structure, as it
relates to increasing levels of worker productivity, were
examined by Rudman (1987).
twofold.

The purpose of the study was

The first purpose was to reduce company costs by

reducing absenteeism and health care costs related to
employees who were not physically fit.

The second purpose

was to increase worker productivity through the social
dynamics of improving the work site.

The self-selected

sample (N = 465) was acquired from white-collar and bluecollar workers

(no age range given) at the world

headquarters of Campbell Soup Company.
Two different data collection sets were used.

The

first consisted of a questionnaire to fitness participants
and nonparticipants who were involved in the study.

The

second data set consisted of a personal interview about
attitudes and feelings toward the company.

Worker

productivity was operationalized using the variables of
perceived control over work conditions and beliefs about the
effects of exercise on the completion of work tasks.

Seven

scales to measure beliefs and attitudes toward productivity,
job satisfaction, and company satisfaction were used.
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Questions were answered on a Likert scale of strongly
disagree to strongly agree.
to analyze the data.

Regression statistics were used

The results indicated that positive

attitude and job productivity in employees belonging to the
fitness program were not significantly related.

The effects

of income and education seemed to be the only factors that
were consistent in affecting the positive attitudes toward
their job and company.

This research was an attitudinal

study and not actually related to employee productivity.
Rudman spoke to the limitations of directly quantifying
productivity levels as providing limited insight into the
level of worker productivity.
Rudman (1988) concluded that implementation of a
fitness program does have a positive impact on the work
culture.

Recommendations included conducting longitudinal

studies with data collected before as well as after
implementation of health and fitness programs,

further

defining the indirect measures of worker productivity, how
the work and exercise relationship is defined, and changes
within a given work culture.

The study proposed by the

researcher differed from Rudman's (1987) study by involving
direct measures of productivity levels and using only bluecollar workers in the above age 50 range.
Further study to examine corporate sponsored fitness
programs versus physical activity initiated by the employee
was done by Rudman (1988).

The research problem involved
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perceived levels of productivity in the study population of
the Campbell Soup Company employees (N = 457).

Rudman

investigated the attitudes of those employees who were
participating in a corporate sponsored fitness program and
nonmembers who were participating in various types of sports
exercise.

The hypotheses were implications from prior

research in this population, implicating exercise activities
that correlated with higher levels of perceived job
productivity, regardless of corporate involvement, and
employees who were involved in corporate sponsored programs
that demonstrated higher levels of job satisfaction and
perceived productivity.

A random sample was used from

survey questions that were returned from an employee mailout.

Six different measures of work culture values and 14

different types of sport and exercise activities were used
in the analysis.

Partial correlation analysis was used in

order to provide for control of extraneous variables that
would interfere with results.

Regression equations were

used for analysis of examining beliefs with standardized
regression coefficients.

Results on all measures showed

that fitness center members had significantly higher scores
on all scores and were more likely to relate exercise to
higher levels of job productivity than nonmembers.
Rudman (1988) concluded that physical exercise directly
related to increased personal productivity in the work
culture.

He recommended further research involving direct
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measurements of physical activity including intensity and
duration and frequency measurements relating physical
activity to work productivity.
The findings of this research linked exercise programs
to increased productivity by subjective measures.

The

overall implications can be generalized to wellness
programs' effects on productivity.

The current study

included Rudm a n 's recommendation of relating physical
activity to productivity levels with objective measures.
Impact of Fitness on Reaction
Time and Speed of Movement
Panton, Graves, Pollock, Hagberg, and Chen (1990)
studied the effects of aerobic and variable resistance
exercise training on reaction time (RT) and speed of
movement (SM) in the geriatric population.

The study

population included sedentary retired professionals aged 70
to 79 years of age (N = 49), involving 23 men and 26 women
from the university community at Gainesville, Florida.
Previous data reviewed by Panton et a l . supported the
hypothesis that systematic aerobic exercise increases
physical fitness and psychomotor performance suggesting that
older persons may be able to improve RT and SM through
aerobic activity.

Studies indicated that individuals who

were physically active throughout their lives had a faster
RT, lending support to programs started at an early age and
continued throughout the life span for increased fitness.

23
The purpose of the study by Panton et al. was to
determine if aerobic exercise over a 6-month period would
affect the SM and RT in the participants.

The sample

population completed questionnaires and medical history.
They were also administered a series of tests including
medical tests, measurement of aerobic capacity, strength,
body composition, RT, and SM using electronic instruments.
At the end of the 6-month period, post-treatment tests
involved only the tests to determine effects of aerobic
training.

Statistical tests used were analysis of variance

and Pearson Product Moment Correlation.

Aerobic capacity

increased and were weakly related to reduced RT (r = 0.30,
£ < .05).

No significant differences were noted in other

areas.
Although this study did not strongly relate aerobic
activity to RT and SM, the review of literature for Panton
et al.'s research supports relationships between physical
fitness and increased psychomotor performance and the
relationship of neuromuscular speed to high level of
fitness.

Even though this study was not related to

productivity,

it lends support to the researcher's study

that speed of movement and reaction time are related to
physical fitness, thereby influencing productivity and
health in the aging population.
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Impact of Fitness on Absenteeism
Bertera (1990) evaluated the impact of health promotion
programs on absenteeism in a large industrial population.
The purpose of the study was to examine the effects of a
comprehensive health promotion program on absenteeism.
pilot studies were conducted in 1981.

Two

Subsequent to minimal

changes, the study was implemented at 41 sites in 1983 and
1984.

The study population consisted of hourly blue-collar

workers in widely diversified manufacturing facilities.
More than one third of the participants were over 40 years
of age.

Sixty industries with consistent policies and a

minimum of 100 employees participated.

The control groups

were similar in characteristics and demographics.

At the

end of the second year, the sites with programs had 8.2%
less absenteeism than the sites with no program.
Outcomes were analyzed using t tests.

Absenteeism data

were obtained from quarterly corporate reports.

The data

indicated that there were decreases in absent days related
to the influence of wellness promotion.

Employees who had a

higher rate of participation had a decrease in absent days
compared to employees who had a lower level of
participation.
One implication for further study is that data
collection be over a longer time span.

The evidence of

11,726 less days of absenteeism in the health promotion
group compared to the non-program group is evidence of the

J, C. FANT MEMORIAL LIBRARY
Mississippi University For Women

COLUMBUS, MS 39701
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ability to generalize the productivity factor in the present
study.
Effects of Fitness on Medical Costs
Cox et al.

(1981) examined health care utilization in

two groups of subjects who were employed in two similar
insurance companies.

Costs were examined the year prior to

the study and the year a fitness program was instituted at
the test site.
The fitness program included three 30-minute sessions
of physical activity per week and an educational program in
the test group.

Statistical analysis of the data was done

using the modified t test of Welch.

Test employees showed

fewer hospital days and fewer medical claims of all types
after the fitness program was instituted.

Total health care

costs decreased an average of $84.50 per employee from the
previous year (1977 costs), despite escalating health care
co s t s .
Improvements were seen in the test and control
employees indicating a possible Hawthorne effect.

Two

weaknesses of the study involved using a statistical
analysis test that has limited statistical significance and
using volunteers.

One strength of the study was examination

of the participants* records the year prior to inception of
the fitness program and evaluation.
Similarities to this proposed study included examining
medical costs of employees involved in a fitness program and
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comparing to records of employees who were not
participating.

This study differed by using a table of

random numbers to select nonparticipants using medical costs
as a whole rather than separating in categories.
Summary
A review of available literature determined that there
is little evidence regarding investigation of relationships
between physiological variables and worker productivity.
Most prior research focused on white-collar workers, who
make up only 25% of the work force (Oden et al.,

1989).

All

but one of the studies (Pender et al., 1987) reviewed used
subjective methods such as questionnaires and observations
by management to determine productivity.

Only one study

involved the older worker and variables related to wellness
and productivity (Cox et al., 1981; Oden et al., 1989;
Rudman,

1987; Rudman,

1988).

After a diligent search of the

literature available, no studies were found that addressed
the aging blue-collar worker and the effects of wellness
programs, including aerobic exercise, on specific
percentages of worker productivity.

None of the studies

reviewed utilized a retrospective approach.

The

participants in each study knew they were being observed;
therefore, the Hawthorne effect may have biased all of the
research results.
This research differed from previous studies as it
included only the aging blue-collar worker.

A retrospective
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approach was implemented utilizing computer data on
percentages specific to workload accomplished and health
care costs for the study period.

Wellness program records

were monitored to determine the level of exercise
participation specific to the study time frame.

Studies in

the literature review indicated the need for more in-depth
research regarding the effects of wellness programs on the
employees' productivity, absenteeism, and medical costs.
Based on these findings, the researcher concludes that this
study was necessary to help influence employers on the
importance of promoting wellness programs as a costcontainment feature.

Chapter III
The Method
The purpose of this study was to examine the effects of
a wellness program on elder blue-collar employees'
productivity, absenteeism, and medical costs.

In this

chapter, methods used to study the variables of interest are
identified.

The research design, setting, population,

sample, methods of data collection, and data analysis for
the measurement of other variables also are discussed in
this chapter.
Design of the Study
A descriptive, retrospective study was undertaken to
determine whether participation in a company wellness
program increased productivity, decreased absenteeism, and
reduced medical costs.

This design was most appropriate

since the goal of the study was to determine if the
independent variable (wellness program participation) had an
influence on the dependent variables (productivity,
absenteeism, and medical costs) after the fact and to
describe how one phenomenon was related to another (Polit &
Hungler,

1987).
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Variables
The variables were
Independent variable:

The independent variable in this

study was regular participation in a wellness program that
included aerobic activity at least two times per week.
Dependent variables :

The dependent variables in this

study were levels of productivity, absenteeism, and medical
costs, as determined by a retrospective computer audit.
Intervening variables :

One possible intervening

variable may have been prior health problems of the
employee.
Controlled variables;

The controlled variables for

this study included age range and classification of
employee.
Null Hypotheses
The null hypotheses which guided this study were
Ho^;

There will be no difference in productivity rates

of employees who participate in a wellness program and
employees who do not participate in a wellness program.
HOg:

There will be no difference in medical costs of

employees who participate in a wellness program and
employees who do not participate in a wellness program.
Ho^:

There will be no difference in absenteeism in

employees who participate in a wellness program and
employees who do not participate in a wellness program.
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Limitations
External validity or generalization of the research
study findings may not be representative of all industrial
populations related to the following:
1.

Limiting the study to the North Mississippi rural

geographic area prevents generalization to other areas.
2.

Limiting the study to employees over age 50

prevents generalization to those under age 50 years.
3.

Limiting the study to an industry manufacturing a

certain type of product prevents generalization to
industries manufacturing other types of products.
4.

Limiting the study to the short time period of

available data in the records prevents generalization to a
population involved in wellness programs.
Setting, Population, and Sample
The setting for this study was an industry located in
Northeast Mississippi with a wellness program available for
all employees.

This company manufactures industrial power

tools for the building trades and construction markets.
There was a total of 367 employees with a mean age of 47
years.

The population for this study consisted of

production employees, referred to as blue-collar workers,
who were 50 years of age or older.

The target sample (N =

30) was obtained from a computer printout.

Subjects were

selected using a table of random numbers and divided into
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two groups.

One group (N = 15) included subjects who were

participating in a wellness program, and the second group
(N = 15) included subjects who were not participating in any
wellness program.

The computer printout of the target

sample contained information that included date of birth,
sex, and race.
names.

Only the researcher had access to subjects'

To enforce confidentiality, numbers were assigned to

replace names.

The printout was destroyed once this was

completed.
Method of Data Collection
The instrument utilized for compiling the variables in
this study was designed by the researcher to record data
reflecting employee records.

An exhaustive search of the

literature was completed to identify a valid tool to compile
the data for this study; however, none was found.

Benson's

Computation Form (see Appendix A) was designed to record the
employees' wellness chart activity, productivity level,
absenteeism, and medical costs.
Procedures
Approval to conduct this study was obtained from
Mississippi University for Women's Committee on Use of Human
Subjects in Experimentation (IRB)

(see Appendix B ) .

Permission to implement this study within the industrial
setting was obtained from the industry's Vice President of
Operations

(see Appendix C ) .

Data collection was
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accomplished by accessing records of individuals employed
from January 21, 1990, through July 20, 1990.

Required data

were recorded on the Benson Computation Form.

Information

encompassed employees in age groups, by year of birth, sex,
race, absenteeism records, worker productivity percentages,
and medical costs that included non-work related costs.

The

company was self-insured for medical costs and actual paid
expenditures were used.

Wellness program charts were

reviewed to determine participation in aerobic exercise.
Data were collected from September to October 1991.
Method of Data Analysis
A parametric statistical method, the t test, was used
for analyzing the difference between the two group means
(Polit & Hungler,

1987).

This statistical method was

appropriate to identify the significant difference between
the means of variables of regular participation by employees
in a wellness program and nonparticipation in any wellness
program on levels of productivity, absenteeism, and medical
costs.

The level of significance for this study was set at

the £ = .05 level.
Summary
The research design for this study in which the effects
of a wellness program on employees' productivity,
absenteeism, and medical costs were examined has been
described in this chapter.

The variables, setting.
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population, and sample were defined.

The methods of

instrumentation, data collection, and data analysis were
described.

In subsequent chapters, the findings of the

study are revealed and the implications are discussed.

Chapter IV
The Findings
The purpose of this descriptive, retrospective study
was to examine the effects of a wellness program that
included aerobic exercise at least eight times per month on
levels of productivity, absenteeism, and medical costs.

The

hypotheses were analyzed using a two-tailed t test, while
demographic findings were analyzed using descriptive
statistics including frequencies and m e a n s .
The data collected and analyzed for this study are
presented in this chapter.

Characteristics of the

participants are described first, followed by the outcomes
of data analysis related to the research hypotheses and
additional findings.
Description of Sample
The sample (N = 30) consisted of employees who were
employed in a direct labor production job during a 6-month
period of 1990 at an industry located in North Mississippi.
The sample was divided into two groups of 15 each.

Subjects

in Group I were enrolled in a wellness program that included
participation in aerobic exercise at least two times weekly.
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and subjects in Group II were not participating in any
wellness program or aerobic exercise.
The groups were compared with respect to the average
age.

Group I had an average age of 57.20 years, and Group

II had an average age of 56.10 years.

There was no

significant difference between the groups in terms of age,
since t (30) = .72, p = .48.
There was a significant difference with respect to sex
when comparing the two groups.

The proportion of females

was 66.67% in Group I and 26.67% females in Group II,
^(30) — 2.32, £ — .03.
With respect to race. Group I had 26.7% black and 73.3%
white while Group II had 6.7% black and 93.3% white.

Since

t (30) = 1.47, £ = .15, there was no significant difference
with respect to race.
The average participation for Group I was 40.90 for the
first quarter and 40.47 for the second quarter, with total
participation of 83.73 for the 6-month period.

In Group II,

no subject reported participation in a wellness program.
Analysis of Data
For the purpose of this study, three research
hypotheses were developed.

A two-tailed t test was utilized

to test these hypotheses.
Ho^:

There will be no difference in productivity rates

of employees who participate in a wellness program and
employees who do not participate in a wellness program.
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During the first quarter, the average productivity for Group
II was 102.05% and 112.32% for Group I.

There was no

significant difference as t(30) = 1.22, p = .23.

The second

quarter again showed no significant difference with the
productivity of Group II at 107.90 and Group I at 113.88,
t (30) = .86, £ = .40.

For the 6-month total. Group I's

productivity level was 112.61 while Group II*s level was
105.10, t (30) = 1.03, £ = .31.

Since none of these t values

were significant, the researcher accepted Ho^.

The

directional hypothesis was rejected as participants in the
wellness program did not achieve a higher level of
productivity.
HOg:

These data are presented in Table 1.

There will be no difference in medical costs of

employees who participate in a wellness program and
employees who do not participate in a wellness program.

The

average expenditure for Group II was $521.40 and $294.36 for
Group I.

Even though there is a substantially lower sample

mean, cost expenditure is not enough to achieve a
statistical significance.

In terms of cost, no significant

difference was found [t (30) = .90, £ = .37].
researcher accepts the null hypothesis.

Therefore, the

The directional

hypothesis was rejected as participants in the wellness
program did not achieve a lower rate of medical costs.
These data are presented in Table 1.
Ho^:

There will be no difference in absenteeism in

employees who participate in a wellness program and
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employees who do not participate in a wellness program.

In

the first period Group I showed an average of .87 days
absent, while Group II showed a 3.27 absenteeism rate,
t (30) = -2.51, £ = .02.
significant.
Group I was

The second quarter period was not

The mean for Group II was 1.5 absent days, and
.70 absent days, t (30) = -1.34, £ = .20.

The

total number of absences, however, over both periods did
reflect a significant difference with significantly fewer
absences for wellness participants.

Group I showed 1.60

absent days, and Group II showed 4.73 absent days,
t (30) = -2.70, £ = .01.
the null hypothesis.

Therefore, the researcher rejected

The directional hypothesis was

accepted as participants in the wellness program did achieve
a lower rate of absenteeism.

These data are presented in

Table 1.
Additional Information
The researcher sought to identify whether other
selected demographic variables of age, sex, and race
influenced productivity, absenteeism, and medical costs.
These data were presented with the sample description.
groups were compared using the t test (see Table 2).

The
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Table 2
Group Distribution for Age, Sex, and Race

Group
Age

N

M

SD

I

15

57.20

4.40

II

15

56.07

4.23

I

15

.67

.49

II

15

.27

.46

I

15

.27

.46

t

.72

Sex

-2.32*

Race

1.47
II

*2 = > .05

15

.07

.26

Chapter V
The Outcomes
In recent years, American industry has become
increasingly aware of the desirability of providing
employees with wellness programs.

The intended purpose of

these programs is to decrease company expense by increasing
productivity, reducing absenteeism, and reducing medical
costs.

The face of the American work force is changing and

"graying around the temples."

The changes dictated by the

aging work force will result in specific and demanding
opportunities that warrant creativity and will challenge the
abilities of the nurse clinician (Brown & Cundiff, 1988).
The purpose of this study was to examine the effects of
wellness prograun participation on productivity, absenteeism,
and medical costs of blue-collar employees 50 years of age
and older.

The Neuman Systems Model was used to guide this

descriptive, retrospective study.

This chapter includes a

discussion of the findings of the study.

The conclusions,

implications, and recommendations which evolved from these
findings are presented.
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Summary of Significant Findings
The sample consisted of 30 employees at least 50 years
of age who were employed at a North Mississippi industry.
The groups were compared with respect to age, race, and sex.
There was no significant difference between the groups in
terms of age and race; however, there was a significant
difference [t(30) = 2.32, p = .03] with respect to sex.
Group I had more female participants than Group II.
With respect to productivity. Group I [t (30) = 1.03,

2 = .31] did not show a statistically significant increase;
therefore. Hypothesis 1 was accepted.

The absenteeism in

Group I [t (30) = -2.70, p ” .01] revealed a statistical
significance with fewer absences for wellness program
participants; hence. Hypothesis 2 was rejected.

Medical

costs in Group I [t (30) = .90, p = .38] were not
significant, thus Hypothesis 3 was accepted.
Discussion of Significant Findings
Statistical significance was shown in absenteeism with
wellness program participants showing 3.1 fewer days absent
than nonwellness program participants in a 6-month period.
This finding was congruent with the Cox et al.

(1981) study

which found the absenteeism rate was 22% less in wellness
program participants.

This finding also was supported by

Bertera (1990) who found an 8.25% decrease in absenteeism
for wellness program participants.

The researcher

postulates that employees who are actively involved in
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wellness programs have increased mental and physical well
being.

These employees enjoy a better standard of health

(illness prevention), thus have less time away from work
related to sickness.

Shephard (1987) recognized the

benefits of wellness programs on decreased absenteeism.
The Neuman Systems Model reflects the theory that
wellness programs impact and strengthen lines of defense,
thereby promoting a more productive and healthier employee
who has less absenteeism.

The results of this study

validate the premise of the Neuman Systems Model
Jacobs,

1989).

(Chinn &

In this study, employees* participation in a

wellness program strengthens their core of resistance,
resulting in the ability to defend stressors (work related).
Another finding indicated positive trends in cost
savings as shown in the area of productivity of wellness
program participants.

There was a 7.52% increase in

productivity in wellness program participants for the 6month period.

According to the 1992 annual operating plan

of the participating industry,

"each percent of improved

productivity represents a savings of 3,292 direct labor
hours.

This productivity increase represents $28,000 in

additional direct labor savings and $97,000 in additional
overhead absorption, resulting in $125,000 total savings
over a one-year period"
1992).

(J. Miller, personal communication,

Based on this calculation, the 7.52% increase in

wellness program participants* productivity projected to the
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direct labor population would amount to approximately
$940,000 or 1% of annual operating plan in cost savings.
This finding was supported by Cox et al.

(1981) who

concluded that a 3 to 4% favorable gain in productivity
resulted in a savings of $231,000 or 1% of payroll.
An intervening variable which may have affected the
productivity outcome was the number of participants in the
study.

Both groups were subjected to the incentive factors

affecting salary and variation bonus that is calculated
according to percentage of earnings.

Statistically,

productivity was not significant; however, there were higher
percentages and positive trends in wellness program
participants.

Group I had a greater number of women and may

have included employees with longevity and seniority,
allowing bids to easier jobs.

Group I may have had less

stressful jobs and more experience in that particular
operation.

Job assignments and complexity of the

assignments may have affected productivity by increasing or
decreasing percentages.

Group II may have been affected by

availability of work, reduced customer orders, and
resources, such as parts or machines, may not have been
available.
Medical costs reflected a positive trend in wellness
program participants and may have been influenced by health
status prior to participation in the program.

Females in

this geographic area may be more healthy in general than
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males in this particular age group.

The researcher

postulated that improved attitudes due to better mental and
physical health in wellness program participants may have
influenced the findings.

Employees who have better mental

and physical well-being do not require as much medical care,
thereby lowering medical costs.

Since there were no studies

addressing these postulations, the findings cannot be
supported nor refuted.
Additionally, sample selection may have influenced the
findings.

To obtain an adequate sample size, the researcher

included all wellness program participants who were in the
age group and randomized the nonparticipants.

On the other

hand. Group II was randomized, thus results may accurately
reflect the phenomena study.
The methodology of retrospective findings and
contingency of available records may have contributed to a
more valid study.

Other studies reviewed indicated that a

Hawthorne effect may have influenced the findings because
all of the subjects knew they were in the study (Cox et al.,
1981; Shepard,

1982).

The duration of available data may

have affected the outcome and could have influenced the
results with a longer time span, by reflecting periods of
increased work load.
Conclusions
The following conclusions were derived from the
findings of this study.

The sample included more women in
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the wellness program group (Group I) and more men in the
nonparticipant group (Group II).

There was a significant

difference in absenteeism, with wellness program
participants having a lower rate of absenteeism than
nonwellness program participants.

This conclusion is

congruent with other research findings (Bertera, 1990; Cox
et al.,

1981; Shepard,

1987).

However, there was no

significant difference in productivity and medical costs in
wellness program participants and nonwellness program
participants.

Positive trends emerged; this favorable

finding is supported by Cox et al.

(1981).

The researcher concluded that the Neuman Systems Model
is applicable to the industrial population in preventing
stressors from penetrating the lines of resistance, thereby
impacting absenteeism in employees (Chinn & Jacobs,

1989).

Since the findings related to productivity and medical costs
were inconclusive, the value of wellness program as a means
of strengthening lines of defense and prevent stressors
cannot be evaluated.
Implications
A number of implications for nursing science was
derived from this study.

Implications were suggested for

nursing theory, education, and practice.
Nursing theory is tested through research.

Findings

from previous studies did not use the Neuman Systems M o d e l .
The results of this study indicate the need for continued
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use of the Neuman Systems Model as a conceptual framework
for assessing the effects of wellness programs on
productivity, absenteeism, and medical costs.
While the existence of wellness program effects on
productivity, medical costs, and absenteeism have been
documented in the research literature, the effects of these
programs are still lacking in adequate documentation.

The

findings of this study suggest that more research is needed
to gain greater insight into the needs of workers related to
wellness program effects on productivity, absenteeism, and
medical costs.
As industry demands increased productivity, decreased
absenteeism, and lower medical costs, it is essential that
nurse practitioners employed in occupational health be
prepared to respond to the educational needs of the
employees and to enhance wellness program promotion.

The

nurse practitioner must meet this need by having healthier,
more productive employees.

The results of this research

should be communicated to the industrial population and
health care providers.

Findings demonstrated the importance

of including aspects of wellness programs and the dynamics
of influence upon a healthier, more productive population.
It is imperative to educate employees about the positive
aspects of wellness programs.
Nurses must acknowledge the important role of education
relating to the effects of wellness programs.

While nursing
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interventions are aimed at strengthening the flexible lines
of defense through participation in wellness programs to
increase production, decrease absenteeism, and medical
costs, the goal of the nurse clinician is enhancing the
quality of life for the employees.

The outcome of this goal

will in turn fulfill the aims of nursing interventions.

The

findings of this study can be communicated as cost-effective
management for promoting wellness programs within the
organization.
Recommendations
Based on the findings of this study, recommendations
are as follows:
Research
1.

Conduct a similar study to identify the impact on

present employees after having wellness as an issue promoted
within the company.
2.

Examine the effects of wellness programs on other

age groups.
3.

Implement a similar study which examines the health

care needs of workers relating to wellness intervention.
4.

Implement a study which further validates Neuman's

concepts of flexible lines of defense through wellness
progr a m s.
5.

Conduct a similar study which evaluates cost

savings to management relating to wellness programs.
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Nursing
1.

Negotiate with management in the occupational

setting to promote wellness programs.
2.

Develop educational programs which enhance

participation in wellness programs.
3.

Utilize the Neuman Systems Model as the conceptual

framework for assessing clients in the occupational setting.
4.

Develop health records which allow for adequate

documentation of health status as well as productivity
level, medical costs, and absenteeism.
The findings of this study contribute to existing
knowledge related to the positive effects of wellness
programs on employees' health, productivity, medical costs,
and absenteeism.

The impact of these studies continues to

be fertile ground for gerontological nursing research.
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